ポテンシャル問題の数値解法(ポテンシャル論とその関連分野) by 岡本, 久
Titleポテンシャル問題の数値解法(ポテンシャル論とその関連分野)
Author(s)岡本, 久




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
( Hisashi Okamoto )
.
606-01


























1016 1997 58-67 58
2–
. ,
. , 2 . –
$u_{N}(x)= \sum_{n=1}a_{n}\log|x-yn|$ $(x\in\Omega)$ (1)
. , $a_{n}$ , $y_{n}$ \Omega
. ,
. $\{a_{n}\}$ $N$ , $N$ ,
$u_{N}(x_{j})=\phi(x_{j})$ $(1\leq j\leq.N)$
$N$ $a_{n}(1\leq n\leq N)$ .
. $y_{n}$ , $x_{n}$ . $(a_{1}, a_{2}, \cdots, a_{N})$
$.$$=$.3 3 $\Gamma(X)=\frac{1}{4\pi|x|}$ ,
$u_{N}(x)= \sum a\Gamma(n=1nx-y_{n})$ (2)
.




, $N$ $a_{n}$ $y_{n}$ , (1) $C(\partial\Omega)$
$L^{2}(\partial\Omega)$ . , :
1( ) $\Omega$ 3 . $\partial\Omega$























. Laplace $\triangle$ .
.
. Dipole . .
1






1 , 2 ,
. ‘ ‘
. $\Omega$ 2 . , $y_{n}$
. , (1) $u_{N}$ $a_{n}$ ,
.
(1) . ,
. , , 1 $y_{n}$
. , , $y_{n}$ almost surely












, ([3, 10]), ,
, $N$ (= ) . , $N$
$a_{n}$ ,











$|||\mathrm{I}^{\mathrm{h}}$ $\partial\Omega$ , $||||_{2}$ $\Omega$
. $E$ $\{y_{n}\}$ , {x .
$E$ $\phi$ .
, $\Omega$ 2 ,
$K_{\rho}=$ { $v\in C^{\infty}(S^{1})$ ; $|\alpha_{n}|\rho^{|n|}$ }
. 1<\rho , $\alpha_{n}$ $v$ Fourier











$x_{j}=\exp(2\pi\sqrt{-1}(j-1)/N)$ , $y_{j}=R\exp(2\pi\sqrt{-1}(j-1)/N)$ $(1\leq j\leq N)$





[21] $)$ . , $\Omega$ ,









$x_{1},$ $x_{2N}\ldots,$$x\in\partial\Omega$ Fekete .
















$B_{\kappa}=\{z\in \mathrm{C} ; 1/\kappa<|z|<\kappa\}$
$\partial\Omega$ $\Phi$ , $\{|z|=1\}$ $\partial\Omega$ (
$\mathrm{C}$ $\mathrm{R}^{2}$ – ). , $\partial\Omega$





2. $y_{k}=\Phi(R\exp(\sqrt{-1}(k-1)\pi/N)$ $(1 \leq k\leq N)$ ,
3. $x_{j}=\Phi(\exp(\sqrt{-1}(j-1)\pi/N)$ $(1 \leq j\leq N)$ ,
$\Phi$ FFT ( [14] ):
$\Phi(z)\sim\sum_{n=-N+1}a_{n}zn$






























. $f$ $M$ ,
$x$ (3) $O(M)$ , , $x$
$M$ , $O(M^{2})$ .
$O(N)$ , $f$ $M=O(N^{2})$ ,
(3) $O(N^{4})$ . .
, (vortex method [2, 26])
, (3) . , (3)
. (3) –
, , . A. $\mathrm{J}$ . Chori vortex blob
approximation . , $E$
: ,






, ( ) :
$w_{\epsilon}^{h}(x_{j})=h^{2} \sum_{=k1}E_{\epsilon}(NX_{j}-Xk)f(x_{k})$ .
64
, $x_{k}$ $h$ . $O(M^{2})$
$O(M\log M)$ $O(M)$ ([26, 5, 6, 7]).
$\epsilon$ $h$ 1, Puckett
. [27, 28, 29] .
, (3) ( [18] . ..
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